UK Patent Application„ 3 ,GB „„ 2 050 207 A 



(21) Application No 8016640 

(22) Date of filing 
20 May 1980 

(30) Priority data 

(31) 2922509 

(32) 31 May 1979 

(33) Fed Rep of Germany 
(DE) 

(43) Application published 
7 Jan 1981 

(51) INT CL 3 B21D 39/04 
39/20 

F16H 53/00 

(52) Domestic classification 
B3A 147 

B3J 15 

83Q 2A8 4 

F2U 13E 
(56) Documents cited 

GB 1530519 

GB 1394511 

GB 1117816 

GB 1115093 

GB 275842 
(58) Field of search 

B3A 

F2U 

(71) Applicant 
Mannesmann 
Aktiengesellschaft 
4000 Dusseldorf 1 
Mannesmannufer 2 
Germany 

(72) Inventors 
Karl-Heinz Liegrnann 
Manfred Janssen 

(74) Agents 

Lloyd Wise Tregear & 
Co 



(54) Making camshafts 

(57) The invention relates to cam- 
shafts. Known camshafts are pro- 
duced predominantly from solid 
castings on which selective harden- 
ing treatments are applied to pro- 
duce the desired qualities at the 
bearing and cam surfaces. As this 
surface quality must be high, the 
manufacturing processes are expen- 
sive and time consuming. Accord- 
ing to the present invention, a cam- 
shaft comprises a carrier tube (4) 
and separate cam-forming elements 
and/or bearing surfaces in the form 
of tube portions (5) secured thereto. 
Securement of the tube portions (5) 
to the carrier tube (4) may be by 
soldering or welding; sh rink-fitting; 
mechanical or hydromechanical ex- 
pansion of the carrier tube (4); or 
hydromechanical pressing of the 
tube portions (5) onto the carrier 



tube. The invention enables the in- 
dividual parts of the camshaft to be 
produced separately, and in differ- 
ent materials, reduces the subse- 
quent treatment required to the 
camshaft; and results in a cost and 
weight saving. 
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The drawings originally filed were informal and the print here reproduced is taken from a later filed formal copy. 
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SPECIFICATION 
Camshafts 

5 The invention relates to a process for the 
production of camshafts and an apparatus for 
performing the process. 

Camshafts for the valve control of internal 
combustion engines are typically produced by 
10 drop-forging and, predominantly, by casting. 
In cast camshafts, the high wear resistance 
required for the cams can be obtained by 
inductive surface hardening. For this, the 
shafts have been made from cast iron contain- 
1 5 ing lamellar graphite and alloyed with chrom- 
ium and molybdenum, and after hardening 
the cams have to be ground. 

When unalloyed cast iron is used, the re- 
quired wear resistance of the cams can also 
20 be achieved in the cast state without any 
further treatment by forming the moulding 
surface for the cams in the die from iron chill, 
thus causing locally faster hardening of the 
cast iron in the region of the cams, whilst the 
25 carbon in the structure is precipitated as hard 
iron carbide instead of graphite. The cams 
thus formed, having adequate surface hard- 
ness, are also machined by grinding. 

During casting, it is particularly important to 
30 ensure that the region in which the moulding 
surface of the cams hardens more rapidly to 
give the required formation of the structure is 
accurately maintained. If the surface area is 
too small, the wear resistance is reduced. If 
35 this special chilling surface is too large, there 
is a particular danger of cracking and fracture 
of the cam owing to the brittleness obtained. 

To achieve the required fatigue strength 
and wear resistance, cam shafts may also be 
40 salt bath nitrided or tempered. 

The production processes mentioned herein- 
before involve high manufacturing costs as 
the outer layer of the cam surface; i.e., the 
metallic structure at the surface must be sub- 
45 stantially completely free from flaws. In an 

attempt to reduce these costs without a reduc- 
tion in the quality of the camshaft produced 
camshafts according to the invention comprise 
a carrier tube and separate cam forming ele- 
50 ments and /or bearing surfaces in the form of 
tube portions, secured thereto. Securement 
may be effected by soldering or welding, 
shrink-fitting; mechanical or hydromechanical 
expansion of the carrier tube; or hydrome- 
55 chanical pressing of the tube portions onto the 
carrier tube. 

The invention also provides apparatus for 
achieving the expansion type securement dis- 
cussed above, which apparatus comprises a 
60 multi-sectional die made up of plates which 
together define a continuous groove corre- 
sponding to the outer diameter of the carrier 
tube with the bearing points and cams 
thereon. 

65 Camshafts produced from tubular elements, 



according to the invention have a number of 
advantages over those produced by known 
methods, these advantages being: 

(1) the individual parts such as the bearing, 
70 cam and carrier tube are easier to produce 

than in the known processes; 

(2) any desired material can be used for all 
the individual parts, particularly the cams, in 
order to satisfy to an optimum degree the 

75 requirements imposed on the camshaft with 
regard to fatigue strength and wear resis- 
tance; 

(3) no subsequent treatment such as salt 
bath nitriding or tempering is required; 

80 (4) after the individual parts have been 
joined together to form a camshaft, it is 
necessary only to straighten the shaft and 
grind the external diameter of the bearing 
points; 

85 (5) there is a saving in weight of about 
50%; 

(6) there is a cost saving. 

The invention will now be described by way 
of example and with reference to the accom- 
90 panying drawings, wherein: 

Figure 7 is a side view of a camshaft 
consisting of individual components in the die 
with the tool for joining the individual parts to 
form a camshaft in the working position; 
95 Figure 7a is a simplified view of the fitting 
of an end piece; 

Figure 2 is a cross-section through the die 
and through the camshaft in the region of a 
cam; 

1 00 Figure 3 is a longitudinal section through 

part of the camshaft in the region of a cam 

and an intermediate bearing; 

Figure 4 is a side view of a camshaft with 

cam and bearing point; 
105 Figure 5 is a longitudinal section through 

Fig. 4; 

Figure 6 is a cross-section relating to Fig. 5; 
Figure 7 is a cross-section relating to Fig. 5 
with the cam soldered on; 
1 1 0 Figure 8 is a cross-section relating to Fig. 5 
with the cam sh rink-fitted; 

Figure 9 is a cross-section relating to Fig. 5 
with the hydroformed tube and cam with 
uniform walls; and 
115 Figure 10 is a die in longitudinal section. 
The die shown in Fig. 1 is made up of 
individual sectional plates 1 . Incorporated in 
these plates are the contours for the tube 
portions which form the bearing points or 
1 20 cams, and also, in this example, the contour 
for an end piece 2. The tool 3 shown here is 
used for mechanical expansion of the carrier 
tube against the bearing and cam forming 
tube portions. The carrier tube is designated 4 
1 25 and the individual bearing or cam-forming 
tube portions are designated 5. 

As can be seen from Figs. 4 and 5, the 
carrier tube 4 is joined to the bearing or cam- 
forming tube portions 5 in positively locking 
1 30 manner by hydromechanical expansion. It is 
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also possible to shrink-fit the cam element 5 
on to the smooth or expanded tube. 

The die used in the production process, 
which can be inserted in a hydromechanical 
5 expanding means, is divided horizontally and 
vertically and consists of smooth portions 6, 
and plates 1 for the cam-forming and bearing 
tube portions. 

Figs. 6 and 8 show a cam-forming tube 

1 0 portion 5 consisting of a tube portion with a 
non-uniform wall thickness and Figs. 7 and 9 
show a deformed tube portion with uniform 
wall thickness. 

The carrier tube and the cam-forming tube 

1 5 portions, which may consist of different mate- 
rials, are placed in the die made up of the 
plates. In the die, the carrier tube and the 
cam elements are pressed on to one another 
by hydromechanical expansion in such a way 

20 that a positive joint is obtained. The wall of 
the carrier tube 1 also presses into the re- 
cesses in the plates 6, thus producing bearing 
surfaces as required. 

It is also possible to use cam elements 

25 consisting of belt-like strips which are slotted 
at the carrier tube end and to insert moulded 
parts between the carrier tubes and the sheet 
metal strip. 

30 CLAIMS 

I . A process for the production of a cam- 
shaft wherein at least one of the bearing and 
cam-forming tube portions are pushed on to a 
carrier tube and secured thereto. 

35 2. A process according to Claim 1 wherein 
said securement is by means of soldering. 

3. A process according to Claim 1 wherein 
said securement is by means of shrink-fitting. 

4. A process according to Claim 1 wherein 
40 said securement is by means of mechanical 

expansion of the carrier tube. 

5. A process according to Claim 1 wherein 
said securement is by means of hydromechan- 
ical expansion of the carrier tube. 

45 6. A process according to Claim 1 wherein 
said securement is by means of hydromechan- 
ically pressing on to the carrier tube. 

7. A process according to any preceding 
Claim wherein the tube portions are portions 

50 cut from a pressed tube with an uneven wall 
thickness. 

8. A process according to any of Claims 1 
to 6 wherein the tube portions are portions 
cut from an ovally formed tube. 

55 9. Processes for the production of a cam- 
shaft substantially as described herein with 
reference to and as illustrated by the accom- 
panying drawings. 

10. A camshaft produced by a process 

60 according to any preceding Claim. 

I I . Apparatus for performing a process 
according to Claim 4 or Claim 5 comprising a 
multi-sectional die made up of plates which 
together define a continuous groove corre- 

65 sponding to the outer diameter of the carrier 



tube with the bearing points and cams 
thereon. 

12." Apparatus for the production of a 
camshaft substantially as described herein 
70 with reference to and as illustrated by the 
accompanying drawings. 
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